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Introduction

24
The adoption of wide scale agriculture and associated practices by farmers over recent 25 decades has led to drastic changes in both landscape structure and biotic interactions regulation close to MFCC due to functional redundancy or changes in intra-guild interactions.
116
(ii) MFCC may result in higher parasitoid relative abundances (higher parasitism rates) and 117 female biased sex ratios (more favorable population dynamics) by providing more favorable 
Materials and Methods
122
Study area and experimental design
The study was carried out in three different locations near Rennes, France, in the "Zone
124
Atelier Armorique" (Long Term Ecological Research site, see Table 1 for GPS coordinates   125 and crop sizes). Among fifteen cereals crop fields selected in a first approach, only six were 126 retained (five wheat and one barley crops) as the others were not infested by aphids. Sampling 
134
To compare MFCC or SNCP effects on the pest complex system, we compared the 135 community composition and biocontrol services provided by aphid parasitoids using a paired 136 experimental design. For each cereal field and for each date, two plots of 15m² were delimited 137 in the cereal crop when the first aphid was found, respectively near MFCC and near SNCP. Due to low aphid density during winter, all living and parasitized aphids (i.e. mummies) 147 present on every tillage in delimited wheat plots were collected and brought back to the lab. 
Statistical analysis
161
As sampling dates were close in time and there was no significant difference in aphid 162 abundances (LM, F = 0.63, Df = 2, P = 0.54) nor in parasitism rate (LM, F = 2.5, Df = 2, P = 163 0.1) among dates, further analyses were carried out on pooled data for the three sampling 
202
For each model set, a full model was first built including all interactions and simple effects. 
Results
207
Of the 419 parasitized aphids (among 606 sampled aphids), 308 aphid-parasitoid pairwise 208 relationships were obtained after parasitoid emergence with which to build winter food webs 209 and to compare aphid-parasitoid trophic systems between cereal crop plots near MFCC or 210 SNPC. The food web structure and the proportion of aphids and parasitoids were similar in 211 both cases (Fig 1) . The dominant aphid species was Metopolophium dirhodum (57.23 ± 2.81 212 (± SE) and 60.68 ± 2.84 % in plots close to MFCC and plots close to SNCP, respectively), 6.96 ± 2.02 % in plots along MFCC, and 9.33 ± 2.38, 4.00 ± 1.6, and 6.67 ± 2.04 % in plots 220 along SNCP. No hyper-parasitoids emerged from the mummies (Fig 1) .
There was no difference in aphid abundance in cereal plots close to MFCC or SNCP (χ² = 222 0.067; Df = 1; P = 0.84). By contrast, the parasitism rate was 13% higher (χ² = 4.05; Df = 1; P 223 = 0.044) along MFCC than SNPC, with respectively 72.32± 3.46 % and 59.45± 5.42% mean 224 parasitized aphids (Fig 2) . For both types of zone, there was a significant effect of aphid 225 abundance as co-variable (χ² = 3.85; Df = 1; P = 0.049) with increasing aphid parasitism 226 linked to increasing aphid abundance. Factors have an independent effect on the binomial 227 response variable (non-significant interaction: χ² = 0.60; Df = 1; P = 0.44), meaning that an 228 increase in aphid parasitism was correlated with an increase in aphid abundance at the field 229 scale (although with the aphid parasitism rate being higher close to MFCC).
230
There was no significant difference between cereal crop plots close to MFCC or SNCP for 231 each of the four food web metrics tested ( Table 2 ). The mean number of aphid species used 
238
There was no effect of the parasitoid species (χ² = 6.81; Df = 3; P = 0.078) nor of the sample 
Discussion
243
Despite the variability in total aphid abundance between sampled fields, mean parasitism rate 244 was high and consistent at the field scale (around 69.14 ± 1.88 % of parasitized aphids). In addition, for a given field, mean aphid density was the same in plots close to MFCC or SNCP.
246
However, mean parasitism rate was significantly higher close to MFCC than along SNCP, interaction evenness index confirmed that parasitoid intra-guild interactions were unchanged.
278
Contrary to one of our hypotheses, the increase in aphid parasitism close to the MFCC could 
Decrease in apparent competition.
282
Another potential explanation of this increased parasitism rate near the MFCC is that some 
Increase in food resource availability
308
The last hypothesis about the increase in parasitism rate in plots close to MFCC is the 
Conclusion
329
This study is the first to quantify an aphid-parasitoid trophic system in cereal crops under 
